Introduction {#Sec1}
============

Accidental falls are the predominant cause of all injury-related hospitalizations among older adults in Canada \[[@CR1]\]. Accidental falls also adversely affect mental health, resulting in decreased independence and autonomy, and increased fear of falling, increased isolation, and depression \[[@CR1]--[@CR5]\]. Falls are also important predictors of older adults becoming institutionalized (i.e., admission to long-term care) \[[@CR6]\]. In Ontario, home care services are predominately provided by the provincial government under its universal, public health insurance plan to support older adults in receiving the care services they need (e.g., nursing, physiotherapy, occupational therapy, social work, etc.) to remain in their home and community \[[@CR7]\]. Reducing falls is an ongoing quality improvement priority for home care, given that many home care clients experience falls \[[@CR8], [@CR9]\].

Among home care clients in Ontario, Canada, risk factors for falls have been investigated among those with neurological conditions (i.e., dementia, parkinsonism) \[[@CR10]\]. In addition, many chronic health conditions have been investigated in the context of home care and quality of life \[[@CR11]\]. However, an explanatory investigation of multiple person-level characteristics with the rate of falls has not been conducted with recent data on home care clients. Person-level factors are important to investigate because these factors contribute to the development and implementation of strategies to prevent falls from occurring. Falls are also multifactorial, and so it is necessary to investigate multiple factors to identify clustering characteristics to classify patient groups that need more clinical focus to prevent falls. The rate of falls is important because it identifies the frequency of falling, which has implications for improving patient safety and quality of care in the home care setting.

Our study objective was to investigate the associations between person-level characteristics and the rate of falls among home care clients. We hypothesized that home care clients with polypharmacy, impaired cognition, declines in activities of daily living, and neurological disorders (i.e., Alzheimer's, dementia, multiple sclerosis, and parkinsonism) were associated with falls in this population. Our secondary objective was to examine differences between males and females, and to examine differences between different high-risk subgroups (e.g., parkinsonism, etc.).

Methods {#Sec2}
=======

Study design, setting, and participants {#Sec3}
---------------------------------------

We conducted a population-based, cross-sectional study in the Hamilton, Niagara, Haldimand, and Brant (HNHB) health region of Ontario, Canada. This region services over 1.4 million residents, of which 27% of the population is over the age of 65 \[[@CR12]\]. Home care clients in the HNHB health region who received any type of home care assessment (e.g., initial assessment, follow-up, change in status, etc.) during the January 1, 2018 to March 31, 2018 period were included in our study. Only the first assessment for each home care client during the study period was included in our analysis.

Data source {#Sec4}
-----------

The Resident Assessment Instrument -- Home Care (RAI-HC) is an assessment from interRAI for use with older adults who receive home care or are in a community-based setting. This assessment includes severity scales pertaining to cognitive, hearing, vision, mood and behavior patterns, and activities of daily living. It also captures health status (e.g., chronic health conditions and medications, preventive health measure, etc.), environmental assessment, and health service utilization \[[@CR13]\]. The RAI-HC assessment is a valid and reliable instrument, has strong test/re-test reliability, and has been used in other studies investigating falls among home care clients \[[@CR12], [@CR14]\].

Variables {#Sec5}
---------

The outcome variable, falls frequency, specifies the number of falls experienced by the home care client in the last 90 days. This variable is a count variable ranging from zero to nine, where nine or more falls is reported as nine. Predictor variables were selected using a combination of clinical judgment and an assessment of related literature on home care clients and adverse events in the home \[[@CR1], [@CR11], [@CR15]--[@CR18]\]. Demographic (e.g., age, sex, etc.), functional (e.g., cognitive skills, activities of daily living, assistive device use, etc.), and number of drugs taken and diagnoses (e.g., cardiovascular, neurological, musculoskeletal, etc.) were person-level characteristics included in the final model to determine the associations with falls among home care clients.

Statistical methods {#Sec6}
-------------------

Sample size was calculated based on at least 20 events per predictor variable (*n* ≥ 820) \[[@CR19]\]. Descriptive statistics (i.e., frequencies, percentages, and 95% confidence intervals) were calculated for all categorical variables in the model. No continuous variables were used; age and number of drugs taken by home care clients were transformed into categorical variables in 10-year and 2-medication intervals, respectively, to support clinical relevance, importance, and easier interpretation of the results. The outcome variable was not normally distributed; rather than transforming it, which would limit clinical interpretation of the results, negative binomial regression was used. Negative binomial regression was preferred to Poisson and Quasi-Poisson regression, given that the variance was greater than the mean.

Variable selection was performed by comparing Akaike Information Criterion between demographic and functional characteristics of home care clients and different groups of diagnoses (i.e., cardiovascular, neurological, musculoskeletal). An α = 0.05 was used for statistical significance for testing variables. Variance inflation factors were assessed for all variables. Interactions between sex and all predictors in the final model were assessed because of the differences that exist between males and females for various health conditions included in the final model (e.g., cardiovascular, musculoskeletal, etc.), and these interactions may additionally have an impact on associations with the rate of falls. Statistically significant interactions at α = 0.001 were reported. Outliers were assessed by examining standardized residuals with values greater than two. Data set processing was conducted in SAS Enterprise 9.4 (Cary, North Carolina, USA) and statistical analyses were conducted in R version 3.5.3 (Vienna, Austria) \[[@CR20]--[@CR29]\].

Results {#Sec7}
=======

There were 10,586 home care clients in the HNHB health region who received an assessment during the January 1, 2018 to March 31, 2018 period (*n* = 10,586). The were no missing data, given that the RAI-HC is the basis for electronic medical records in the home care setting and assessment fields are mandatory \[[@CR30]\]. The outcome variable, falls frequency in the last 90 days, was skewed to the right. Fifty-two per cent of the sample (*n =* 5481) did not experience a fall, whereas 40% (*n* = 4214) experienced one to three falls. Six per cent of the sample (*n* = 649) experienced four to eight falls, and 2 % of the sample (*n* = 242) experienced nine or more falls.

Description of population-based sample {#Sec8}
--------------------------------------

Table [1](#Tab1){ref-type="table"} describes our population-based sample of home care clients in the HNHB health region. Home care clients were predominately female (*n =* 6462, 61%), between the ages of 80--89 (*n =* 3920, 37%) and were widowed (*n* = 4363, 41%). Some home care clients had minimally impaired cognitive skills for daily decision-making (*n* = 2228, 21%), but most had declines in activities of daily living (*n =* 6915, 65%), used a walker or crutch for locomotion indoors (*n* = 4804, 45%), and were unable to go up and down the stairs (*n =* 6332, 60%). Over half of our sample took eight or more drugs (*n* = 6744, 64%), and many experienced dizziness or lightheadedness (*n* = 2795, 26%), edema (*n =* 3726, 35%), and shortness of breath (*n =* 3533, 33%). Table 1Characteristics of home care clients in HNHB health region, Jan 1 -- Mar 31, 2018 (*n* = 10,586)% (*n*)95% CI (%)Demographic Characteristics Sex  Male39 (4160)38, 40  Female61 (6462)60, 62 Age   \< 609 (949)8.4, 9.5  60--6912 (1246)11, 12  70--7922 (2301)21, 23  80--8937 (3920)36, 38  90--9920 (2114)19, 21   ≥ 1000.5 (56)0.4, 0.69 Marital Status  Never married8.6 (913)8.1, 9.2  Married38 (3972)37, 38  Widowed41 (4363)40, 42  Separated2.9 (302)2.5, 3.2  Divorced8.1 (861)7.6, 8.7  Other1.7 (175)1.4, 1.9Functional Characteristics Cognitive Skills for Daily Decision-Making  Independent33 (3465)32, 34  Modified Independent27 (2830)26, 28  Minimally Impaired21 (2228)20, 22  Moderately Impaired12 (1314)12, 13  Severely Impaired7.1 (749)6.6, 7.6Activities of Daily Living Decline65 (6915)64, 66 Primary Modes of Locomotion (Indoors)  No Assistive Device27 (2888)26, 28  Cane10 (1077)9.6, 10.8  Walker/Crutch45 (4804)44, 46  Scooter0.31 (33)0.22, 0.44  Wheelchair15 (1621)15, 16  Activity did not occur1.5 (163)1.3, 1.8 Stair Climbing  Up and Down Stairs Without Help22 (2364)22, 23  Up and Down Stairs with Help18 (1890)17, 19  Not go up and down stairs60 (6332)59, 61Polypharmacy and Health Conditions Drugs  0--25.7 (602)5.3, 6.1  3--48.3 (876)7.8, 8.8  5--722 (2364)22, 23   ≥ 864 (6744)63, 65Stroke18 (1914)17, 19Congestive Heart Failure14 (1458)13, 14Hypertension66 (6956)65, 67Irregular Pulse19 (2000)18, 20Peripheral Vascular Disease9.2 (969)8.6, 9.7Chest Pain at Rest or on Exertion4.4 (464)4.0, 4.8Dizziness or Lightheadedness26 (2795)26, 27Edema35 (3726)34, 36Shortness of Breath33 (3533)32, 34Alzheimer's6.5 (684)6, 7Dementia22 (2337)21, 23Multiple Sclerosis1.5 (159)1.3, 1.8Parkinsonism4.3 (456)3.9, 4.7Arthritis56 (5900)55, 57Hip Fracture4.4 (464)4.0, 4.8*95% CI* 95% Confidence Interval

Associations with the rate of falls {#Sec9}
-----------------------------------

Table [2](#Tab2){ref-type="table"} describes the adjusted associations with the rate of falls among our population-based sample of home care clients in the HNHB health region. All variables had a variance inflation factor less than 1.6, indicating that multicollinearity was not present in the final model. A sensitivity analysis was not conducted because 1 % of observations (*n* = 153) had a standardized residual greater than two. Table 2Adjusted associations with the rate of falls among home care clients in HNHB health region, Jan 1 -- Mar 31, 2018 (*n* = 10,586)IRR95% CI*P* ValueDemographic Characteristics Male1.001.001.00 Female0.830.78, 0.89\<  0.001Age \< 60 (Reference)1.001.001.00 60--690.880.77, 1.000.054 70--790.710.63, 0.81\<  0.001 80--890.700.61, 0.79\<  0.001 90--990.700.61, 0.80\<  0.001 ≥ 1000.570.37, 0.880.011Marital Status Never Married0.940.83, 1.060.277 Married (Reference)1.001.001.00 Widowed0.980.91, 1.050.520 Separated1.251.05, 1.490.012 Divorced1.060.95, 1.190.283 Other1.210.97, 1.510.096Functional Characteristics Cognitive Skills for Daily Decision-Making  Independent (Reference)1.001.001.00  Modified Independence1.141.05, 1.230.001  Minimally Impaired1.281.18, 1.40\<  0.001  Moderately Impaired1.381.24, 1.54\<  0.001  Severely Impaired1.191.04, 1.370.013  Activities of Daily Living Decline1.591.49, 1.69\<  0.001 Primary Modes of Locomotion (Indoors)  No Assistive Device (Reference)1.001.001.00  Cane1.421.28, 1.59\<  0.001  Walker/Crutch1.501.37, 1.63\<  0.001  Scooter2.261.42, 3.71\<  0.001  Wheelchair1.351.21, 1.51\<  0.001  Activity Did Not Occur1.060.83, 1.370.626 Stair Climbing  Up and Down Stairs No Help (Reference)1.001.001.00  Up and Down Stairs with Help1.221.10, 1.34\<  0.001  Not Go Up and Down Stairs1.221.11, 1.33\<  0.001Polypharmacy and Health Conditions Drugs  0--2 (Reference)1.001.001.00  3--41.211.03, 1.430.022  5--71.110.96, 1.290.153  ≥ 81.211.05, 1.390.007Stroke0.910.84, 0.980.013Congestive Heart Failure0.860.78, 0.94\<  0.001Hypertension0.990.93, 1.060.840Irregular Pulse1.000.92, 1.080.944Peripheral Vascular Disease0.960.87, 1.070.489Chest Pain/Pressure at Rest or on Exertion1.110.97, 1.280.139Dizziness or Lightheadedness1.431.33, 1.52\<  0.001Edema1.010.94, 1.070.854Shortness of Breath0.920.86, 0.980.013Alzheimer's0.800.70, 0.920.001Dementia1.020.94, 1.110.642Multiple Sclerosis1.090.86, 1.380.485Parkinsonism1.461.28, 1.67\<  0.001Arthritis1.040.98, 1.110.189Hip Fracture1.130.98, 1.290.084*IRR* Incident Rate Ratios, *95% CI* 95% Confidence Interval

Functional characteristics had statistically significant associations with the rate of falls. In particular, declines in activities of daily living were associated with an increased rate of falls (IRR = 1.59, 95% CI 1.49, 1.69; *p* \<  0.001). The use of assistive devices for locomotion indoors also had statistically significant associations with the rate of falls among our sample: scooter (IRR = 2.26, 95% CI 1.42, 3.71; *p* \<  0.001), walker or crutch (IRR = 1.50, 95% CI 1.37, 1.63; *p* \<  0.001), cane (IRR = 1.42, 95% CI 1.28, 1.59; *p* \<  0.001), and wheelchair (IRR = 1.35, 95% CI 1.21, 1.51; *p* \<  0.001) use were all associated with an increased rate of falls. Moderately impaired cognitive skills for daily decision-making were also associated with a 38% increase in the rate of falls (IRR = 1.38, 95% CI 1.24, 1.54; *p* \<  0.001).

Polypharmacy and health conditions had statistically significant associations with the rate of falls. Home care clients who took eight or more drugs had a 21% increase in the rate of falls (IRR = 1.21, 95% CI 1.05, 1.39; *p* = 0.007), and those who experienced dizziness or lightheadedness had a 43% increase in the rate of falls (IRR = 1.43, 95% CI 1.33, 1.52; *p \<* 0.001). Home care clients who have parkinsonism had a 46% increase in the rate of falls (IRR = 1.46, 95% CI 1.28, 1.67; *p* \<  0.001).

Sex differences {#Sec10}
---------------

Table [3](#Tab3){ref-type="table"} describes important differences between males and females observed within functional characteristics. The distribution of age between males and females in our population-based sample is comparable, and so the differences found are attributable to sex, rather than to age. Males who used assistive devices had a higher rate of falls compared to females who used assistive devices for locomotion indoors. For example, males who used a walker or crutch had a 61% increase in the rate of falls (IRR = 1.61, 95% CI 1.60, 1.67; *p* \<  0.001), whereas females had a 43% increase (IRR = 1.43, 95% CI 1.31, 1.45; *p* = 0.050). Males who used a cane had a 60% increase in the rate of falls (IRR = 1.60, 95% CI 1.60, 1.67; *p* \<  0.001), compared to females who had a 28% increase (IRR = 1.28, 95% CI 1.23, 1.31; *p* = 0.039). Table 3Adjusted sex differences among male and female home care clientsIRR95% CI*P* ValueFunctional Characteristics Cognitive Skills for Daily Decision-Making -- Minimally Impaired   Males1.421.40, 1.47\<  0.001   Females1.171.16, 1.180.035 Cognitive Skills for Daily Decision-Making -- Moderately Impaired  Males1.411.40, 1.47\<  0.001  Females1.391.25, 1.400.560 Activities of Daily Living Decline  Males1.541.52, 1.68\<  0.001  Females1.581.55, 1.670.945 Primary Modes of Locomotion Indoors -- Cane  Males1.601.58, 1.67\<  0.001  Females1.281.23, 1.310.039 Primary Modes of Locomotion Indoors -- Walker/Crutch  Males1.611.60, 1.67\<  0.001  Females1.431.31, 1.450.050 Primary Modes of Locomotion Indoors -- Wheelchair  Males1.471.44, 1.53\<  0.001  Females1.301.29, 1.310.275Health Conditions Stroke  Males0.820.78, 0.920.001  Females0.970.92, 1.000.032 Congestive Heart Failure  Males0.750.70, 0.83\<  0.001  Females0.940.89, 1.000.012 Dizziness or Lightheadedness  Males1.451.44, 1.56\<  0.001  Females1.381.32, 1.430.517 Parkinsonism  Males1.531.32, 1.69\<  0.001  Females1.281.10, 1.530.280*IRR* Incident Rate Ratios, *95% CI* 95% Confidence Interval

Differences between males and females were also observed within neurological and cardiovascular health conditions. Specifically, males with these health conditions had a decrease in the rate of falls compared to females with the same conditions. For example, males who had a stroke had an 18% decrease in the rate of falls (IRR = 0.82, 95% CI 0.78, 0.92; *p* \<  0.001), whereas females had a 3 % decrease (IRR = 0.97, 95% CI 0.92, 1.00; *p* = 0.032). Males with congestive heart failure had a 25% decrease in the rate of falls (IRR = 0.75, 95% CI 0.70, 0.83; *p* \<  0.001), whereas females had a 4 % decrease (IRR = 0.94, 95% CI 0.89, 1.00; *p* = 0.012).

Subgroup analyses {#Sec11}
-----------------

Tables [4](#Tab4){ref-type="table"}, [5](#Tab5){ref-type="table"} and [6](#Tab6){ref-type="table"} (available as online appendices) describe the subgroup analyses of health conditions that were statistically significant (*p* \<  0.001) in the final, adjusted model (i.e., parkinsonism, dizziness and/or lightheadedness, and congestive heart failure). Among home care clients with parkinsonism, the use of a cane was associated with a 129% increase in the rate of falls, compared to home care clients with parkinsonism who did not use an assistive device (IRR = 2.29, 95% CI 1.37, 3.86; *p* = 0.001). Conversely, the rate of falls among home care clients who do not have a parkinsonism diagnosis and use a cane for locomotion indoors was 39% higher (IRR = 1.39, 95% CI 1.24, 1.56; *p* \<  0.001). There were also differences between home care clients with parkinsonism and the number of drugs they took and rates of falls. Home care clients with parkinsonism who took eight or more drugs had a 177% increase in the rate of falls (IRR = 2.77, 95% CI 1.13, 6.96; *p* = 0.027), compared to those who do not have parkinsonism (IRR = 1.18, 95% CI 1.03, 1.36; *p* = 0.021). In the subgroup analyses of home care clients who experienced dizziness and/or lightheadedness and have congestive heart failure, the findings of these analyses were similar to those who did not experience dizziness and/or lightheadedness and congestive heart failure.

Discussion {#Sec12}
==========

Principal findings {#Sec13}
------------------

We investigated the associations with person-level characteristics and the rate of falls among home care clients using routinely collected data in Ontario, Canada. Declines in activities of daily living, the use of assistive devices (i.e., scooter, walker/crutch, cane, and wheelchair), impaired cognitive skills for daily decision-making, parkinsonism, and experiencing dizziness or lightheadedness were all associated with an increased rate of falls. Males who used assistive devices for mobility indoors had higher rates of falls compared to females, but men with neurological and cardiovascular health conditions had a decrease in the rate of falls compared to females. Home care clients with parkinsonism who used a cane indoors had a 129% increase in the rate of falls compared to those with parkinsonism who do not use an assistive device. Home care clients with parkinsonism who also took eight or more drugs had a 177% increase in the rate of falls compared to those who do not have parkinsonism.

Our findings confirm many of our hypotheses and are aligned with the existing literature describing accidental falls, assistive devices, and home care \[[@CR31]--[@CR34]\]. The increased rate of falls among health conditions (e.g., dizziness or lightheadedness, parkinsonism, etc.) was expected because these health conditions can cause individuals to be unstable on their feet and result in falls. The increased rate of falls attributed to assistive device use was an unexpected finding, given that we hypothesized the association between impaired cognitive skills for daily decision-making would have been higher. The decreased rate of falls among those who have had a stroke, live with congestive heart failure, shortness of breath, or Alzheimer's was expected because these individuals are less mobile or bed-ridden because of the pathology of these conditions, which decreases the likelihood of falling. Our findings are consistent with previous studies identifying an association between parkinsonism and falls \[[@CR10], [@CR35]\] and between multiple sclerosis, wheelchair use, and falls \[[@CR36]\]. Our findings are also generalizable to the literature on home care and supporting older adults in their home because as more Canadian older adults are homebound \[[@CR37]\], the likelihood of falls in the home increases. Understanding the associations with rates of falls among older adults in the home is important for identifying ways in which falls can be prevented to support healthy aging in the home and avert unnecessary emergency department use attributed to injuries. We additionally identified how the risk of cane use for locomotion indoors for increasing the rate of falls differs substantially between males and females and among home care clients with and without parkinsonism, which we believe is an important finding for clinicians, home health care practitioners (e.g., personal support works, nurses, etc.), and informal caregivers (e.g., family members, friends, etc.). This information will help the care team identify subgroups of home care clients who may be at increased risk for multiple falls and implement strategies to prevent them.

Implications for policies and practices pertaining to home care {#Sec14}
---------------------------------------------------------------

Our findings underscore the importance of monitoring home care clients with a neurological health condition and who use an assistive device for locomotion indoors. Research on the use of a cane and gait changes among older adults with and without Alzheimer's disease found that learning to use this assistive device required increased cognition and resulted in poorer gait performance \[[@CR38]\]. Previous studies identified people with multiple sclerosis or who use a wheelchair or scooter for locomotion indoors to be susceptible to fall, including sustaining injuries as a result of falling \[[@CR36]\]. These findings identify that assistive device use might precipitate falling among home care clients with a neurological health condition, and these findings are relevant to the work of individuals tasked with coordinating home care and home health care practitioners to help prevent accidental falls among higher risk patient groups. The use of assistive devices for locomotion indoors, such as canes and walkers, by home care clients is typically a supportive measure to prevent falls, and previous studies have identified that falls occurred when clients were not using these assistive devices \[[@CR39]\]. The use of canes and/or walkers may also be attributed to the fact that these users may be weaker than non-users, and so these users may be more susceptible to falls. Individuals responsible for coordinating home care and home health care practitioners should be aware of assistive device use for locomotion and discuss and monitor safe use the use of the device with the client and other informal caregivers to limit the possibility of accidental falls in the home.

Our findings are also relevant to clinicians and policymakers in the areas of patient safety and quality improvement as these relate to home care. Specifically, our identification of the statistically significant associations between assistive device use for locomotion indoors and the rate of falls supports the idea of implementing interventions that reduce frailty and the occurrence of falls through exercise programs. A systematic review examining community-based exercise interventions found that these interventions are valuable for reducing the incidence of falls when these interventions focus on improving balance and include functional and resistance exercises \[[@CR40]\]. A randomized controlled trial from Norway on exercise programs also found positive results with respect to improving physical health-related quality of life \[[@CR41]\]. These findings demonstrate the value of exercise interventions for home care clients to reduce the incidence of accidental falls and improve patient safety in home care settings.

Strengths and limitations {#Sec15}
-------------------------

Our research is novel because we conducted a comprehensive, explanatory analysis of the associations with person-level characteristics with falls among home care clients in a population-based sample. We also identified strong, statistically significant associations between multiple assistive devices for locomotion indoors and falls. Our findings are strengthened by our large sample size and statistical power.

There are limitations to our research. First, our research is descriptive, rather than analytic. As such, a temporal sequence identifying whether assistive device occurred before or after the first occurrence of an accidental fall could not be determined, and this also limits the ability to make causal claims about assistive device use and the rate of falls in the home care setting. Second, we could not determine where in the home the fall occurred (e.g., fall down the stairs; fall from standing; fall in the bedroom, kitchen, washroom, etc.), which affects decisions pertaining to in-home environmental adjustments to reduce or eliminate falls. Third, our subgroup analysis of home care clients with a parkinsonism diagnosis is underpowered.

Conclusion {#Sec16}
==========

Declines in activities of daily living, the use of assistive devices for locomotion indoors, impaired cognitive skills for daily decision-making, parkinsonism, and experiencing dizziness or lightheadedness are important associations with rate of falls among home care clients in Ontario, Canada. Future research could investigate, compare, and contrast the use assistive devices for locomotion outdoors and falls frequency among home care clients in other jurisdictions.

Appendix {#Sec17}
========

Table 4Subgroup analysis of home care clients with and without Parkinsonism in HNHB health region, Jan 1-Mar 31, 2018Has Parkinsonism (*n* = 456)Does Not Have Parkinsonism (*n* = 10,103)IRR95% CI*P* ValueIRR95% CI*P* ValueDemographic Characteristics Male1.001.001.001.001.001.00 Female0.690.53, 0.910.0010.840.78, 0.89\<  0.001Age  \< 601.001.001.001.001.001.00 60--691.670.58, 4.730.2820.870.76, 0.990.034 70--791.130.39, 3.190.8010.720.63, 0.82\<  0.001 80--891.250.44, 3.500.6370.690.61, 0.79\<  0.001 90--990.870.29, 2.600.7940.700.60, 0.80\<  0.001  ≥ 1000000.570.37, 0.880.011Marital Status Never Married1.050.62, 1.810.8680.940.83, 1.070.340 Married1.001.001.001.001.001.00 Widowed1.000.72, 1.380.9790.980.90, 1.050.535 Separated1.110.39, 3.440.8321.251.05, 1.500.012 Divorced0.860.51, 1.450.5701.080.96, 1.210.203 Other1.180.35, 4.660.7681.230.98, 1.540.075Functional Characteristics Cognitive Skills for Daily Decision-Making  Independent1.001.001.001.001.001.00  Modified Independence1.090.75, 1.580.6261.141.05, 1.500.001  Minimally Impaired1.450.97, 2.160.0531.281.17, 1.40\<  0.001  Moderately Impaired1.270.78, 2.070.3151.391.24, 1.55\<  0.001  Severely Impaired0.960.54, 1.710.8931.201.04, 1.390.012Activities of Daily Living Decline1.200.88, 1.630.2361.611.51, 1.72\<  0.001 Primary Modes of Locomotion (Indoors)  No Assistive Device1.001.001.001.001.001.00  Cane2.291.37, 3.860.0011.391.24, 1.56\<  0.001  Walker/Crutch1.901.28, 2.830.0011.471.35, 1.61\<  0.001  Scooter0.880.16, 5.250.8802.431.49, 4.07\<  0.001  Wheelchair1.600.98, 2.600.0551.341.20, 1.50\<  0.001  Activity Did Not Occur0.140.00, 0.880.0771.090.84, 1.410.500 Stair Climbing  Up and Down Stairs No Help1.001.001.001.001.001.00  Up and Down Stairs with Help1.310.81, 2.110.2501.211.09, 1.34\<  0.001  Not Go Up and Down Stairs1.160.73, 1.820.5211.231.12, 1.34\<  0.001Polypharmacy and Health Conditions Drugs  0--21.001.001.001.001.001.00  3--43.531.34, 9.560.0101.150.98, 1.360.093  5--72.370.94, 6.050.0671.090.94, 1.260.253   ≥ 82.771.13, 6.960.0271.181.03, 1.360.021Stroke (CVA)0.580.40, 0.850.0050.920.85, 1.000.045Congestive Heart Failure (CHF)0.850.52, 1.630.4870.860.79, 0.950.001Hypertension (HTN)0.910.70, 1.180.4621.000.94, 1.070.950Irregular Pulse1.110.78, 1.600.5610.990.91, 1.070.739Peripheral Vascular Disease (PVD)0.920.53, 1.630.7620.970.87, 1.070.535Chest Pain/Pressure at Rest or on Exertion0.750.34, 1.740.4891.130.98, 1.300.094Dizziness or Lightheadedness1.090.84, 1.420.5181.451.35, 1.55\<  0.001Edema0.730.56, 1.630.0251.020.960.542Shortness of Breath0.990.74, 1.330.9470.910.85, 0.980.011Alzheimer's0.810.44, 1.520.4870.810.70, 0.930.002Dementia0.970.70, 1.340.8431.030.94, 1.120.569Multiple Sclerosis (MS)2.270.59, 9.920.1861.100.86, 1.390.452Arthritis0.930.72, 1.210.5931.050.98, 1.120.143Hip Fracture0.770.40, 1.510.4191.151.00, 1.320.057*IRR* Incident Rate Ratios, *95% CI* 95% Confidence Interval

Table 5Subgroup analysis of home care clients with and without dizziness or lightheadedness in the HNHB health region, Jan 1-Mar 31, 2018Has Dizziness or Lightheadedness (*n* = 2795)Does Not Have Dizziness or Lightheadedness (*n* = 7791)IRR95% CI*P* ValueIRR95% CI*P* ValueDemographic Characteristics Male1.001.001.001.001.001.00 Female0.800.72, 0.90\<  0.0010.840.78, 0.91\<  0.001Age  \< 601.001.001.001.001.001.00 60--690.850.68, 1.070.1640.910.77, 1.070.243 70--790.610.49, 0.76\<  0.0010.780.67, 0.920.002 80--890.560.45, 0.70\<  0.0010.770.66, 0.900.001 90--990.580.45, 0.74\<  0.0010.750.63, 0.890.001  ≥ 1000.900.38, 2.400.8240.500.30, 0.840.008Marital Status Never Married1.110.89, 1.390.3650.880.76, 1.020.097 Married1.001.001.001.001.001.00 Widowed1.020.90, 1.160.7440.960.88, 1.050.366 Separated1.240.91, 1.720.1761.261.02, 1.550.296 Divorced1.050.87, 1.270.6211.060.92, 1.220.386 Other1.591.11, 2.310.0121.030.78, 1.370.842Functional Characteristics Cognitive Skills for Daily Decision-Making  Independent1.001.001.001.001.001.00  Modified Independence1.120.97, 1.280.1101.171.06, 1.290.001  Minimally Impaired1.231.05, 1.430.0081.331.20, 1.48\<  0.001  Moderately Impaired1.281.04, 1.580.0171.451.27, 1.65\<  0.001  Severely Impaired1.551.14, 2.100.0041.160.99, 1.360.065Activities of Daily Living Decline1.411.25, 1.60\<  0.0011.651.53, 1.79\<  0.001 Primary Modes of Locomotion (Indoors)  No Assistive Device1.001.001.001.001.001.00  Cane1.381.15, 1.66\<  0.0011.451.27, 1.67\<  0.001  Walker/Crutch1.461.25, 1.60\<  0.0011.511.36, 1.67\<  0.001  Scooter2.121.00, 4.83\<  0.0522.371.32, 4.430.004  Wheelchair1.621.32, 1.99\<  0.0011.281.12, 1.45\<  0.001  Activity Did Not Occur0.540.27, 1.080.0811.160.88, 1.540.282 Stair Climbing  Up and Down Stairs No Help1.001.001.001.001.001.00  Up and Down Stairs with Help1.191.00, 1.410.0571.221.08, 1.380.001  Not Go Up and Down Stairs1.201.03, 1.410.0231.231.10, 1.37\<  0.001Polypharmacy and Health Conditions Drugs  0--21.001.001.001.001.001.00  3--41.210.85, 1.720.2921.190.99, 1.440.064  5--71.180.86, 1.610.3011.070.91, 1.260.435   ≥ 81.230.91, 1.670.1741.181.01, 1.390.038Stroke (CVA)0.880.77, 1.000.0530.920.83, 1.010.069Congestive Heart Failure (CHF)0.920.79, 1.060.2460.840.75, 0.940.002Hypertension (HTN)0.950.85, 1.070.4281.000.93, 1.090.951Irregular Pulse1.080.95, 1.230.2170.950.86, 1.050.314Peripheral Vascular Disease (PVD)0.960.81, 1.140.6610.970.85, 1.100.608Chest Pain/Pressure at Rest or on Exertion1.010.84, 1.210.9371.261.01, 1.570.037Edema0.950.86, 1.060.4031.020.95, 0.860.566Shortness of Breath0.930.84, 1.040.2171.261.01, 1.570.018Alzheimer's0.910.70, 1.180.4670.750.64, 0.87\<  0.001Dementia1.150.99, 1.340.0710.960.87, 1.060.395Multiple Sclerosis (MS)1.180.77, 1.830.4531.050.80, 1.400.175Parkinsonism1.220.98, 1.530.0741.591.35, 1.88\<  0.001Arthritis0.970.87, 1.090.6371.070.99, 1.150.090Hip Fracture0.890.68, 1.150.3571.221.04, 1.440.014*IRR* Incident Rate Ratios, *95% CI* 95% Confidence Interval

Table 6Subgroup analysis of home care clients with and without congestive heart failure in the HNHB health region, Jan 1-Mar 31, 2018Has Congestive Heart Failure (*n* = 1458)Does Not Have Congestive Heart Failure (*n* = 9128)IRR95% CI*P* ValueIRR95% CI*P* ValueDemographic Characteristics Male1.001.001.001.001.001.00 Female0.960.81, 1.100.6430.810.76, 0.87\<  0.001Age  \< 601.001.001.001.001.001.00 60--691.000.61, 1.600.9990.870.76, 1.000.055 70--790.630.39, 1.000.0530.730.64, 0.84\<  0.001 80--890.670.42, 1.100.0980.710.62, 0.81\<  0.001 90--990.760.47, 1.200.2690.690.59, 0.80\<  0.001  ≥ 1000.280.06, 1.100.0740.640.40, 1.010.056Marital Status Never Married0.880.60, 1.300.5330.940.83, 1.070.376 Married1.001.001.001.001.001.00 Widowed0.890.74, 1.100.2390.990.91, 1.070.745 Separated0.910.57, 1.400.6751.311.09, 1.590.004 Divorced1.040.78, 1.400.7921.060.94, 1.200.316 Other0.740.33, 1.700.4621.251.00, 1.580.055Functional Characteristics Cognitive Skills for Daily Decision-Making  Independent1.001.001.001.001.001.00  Modified Independence1.050.87, 1.300.6101.151.05, 1.250.001  Minimally Impaired1.301.04, 1.600.0201.271.16, 1.40\<  0.001  Moderately Impaired1.250.92, 1.700.1481.381.23, 1.56\<  0.001  Severely Impaired1.220.82, 1.800.3381.191.03, 1.390.018Activities of Daily Living Decline1.661.38, 2.00\<  0.0011.581.47, 1.69\<  0.001 Primary Modes of Locomotion (Indoors)  No Assistive Device1.001.001.001.001.001.00  Cane1.330.96, 1.800.0891.431.27, 1.61\<  0.001  Walker/Crutch1.260.97, 1.600.0801.521.39, 1.67\<  0.001  Scooter2.250.88, 6.300.0942.201.29, 3.88\<  0.001  Wheelchair1.471.08, 2.000.0151.311.17, 1.47\<  0.001  Activity Did Not Occur0.980.53, 1.800.9591.070.81, 1.410.640 Stair Climbing  Up and Down Stairs No Help1.001.001.001.001.001.00  Up and Down Stairs with Help1.110.83, 1.500.4701.231.11, 1.37\<  0.001  Not Go Up and Down Stairs1.150.88, 1.500.3061.231.12, 1.35\<  0.001Polypharmacy and Health Conditions Drugs  0--21.001.001.001.001.001.00  3--41.800.63, 5.400.2801.211.02, 1.430.028  5--71.480.59, 4.000.4091.120.97, 1.300.128   ≥ 81.930.79, 5.000.1561.211.04, 1.390.010Stroke (CVA)0.940.78, 1.100.4830.900.83, 0.980.014Hypertension (HTN)1.130.93, 1.400.2160.980.91, 1.050.486Irregular Pulse0.860.74, 1.000.0671.030.95, 1.130.443Peripheral Vascular Disease (PVD)1.000.82, 1.200.9690.950.84, 1.070.379Chest Pain/Pressure at Rest or on Exertion1.040.80, 1.300.7881.120.95, 1.320.185Dizziness or Lightheadedness1.471.25, 1.70\<  0.0011.411.31, 1.52\<  0.001Edema1.100.94, 1.300.2441.000.93, 1.070.985Shortness of Breath0.880.75, 1.000.1380.920.86, 0.990.032Alzheimer's1.260.86, 1.900.2280.770.66, 0.89\<  0.001Dementia1.160.93, 1.500.1871.010.92, 1.100.905Multiple Sclerosis (MS)0.480.88, 1.200.2651.120.89, 1.430.337Parkinsonism1.220.80, 1.900.3581.491.29, 1.71\<  0.001Arthritis1.040.88, 1.200.6331.040.97, 1.110.246Hip Fracture1.010.70, 1.500.9761.161.00, 1.340.052*IRR* Incident Rate Ratios, *95% CI* 95% Confidence Interval

95% CI

:   95% Confidence Interval

HNHB

:   Hamilton, Niagara, Haldimand, and Brant

IRR

:   Incident Rate Ratio

RAI-HC

:   Resident Assessment Instrument -- Home Care
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